New nuclear partners for nucleosome assembly protein 1: unexpected associations.
Histone chaperones are important players in chromatin dynamics. They are instrumental in nucleosome assembly and disassembly and in histone variant exchange reactions that occur during DNA transactions. The molecular mechanisms of their action are not well understood and may involve interactions with various protein partners in the context of the nucleus. In an attempt to further elucidate nuclear roles of histone chaperones, we performed a proteomic search for nuclear partners of a particular histone chaperone, nucleosome assembly protein 1 (Nap1). Proteins recognized as Nap1 partners by immuno-affinity capture and Far Western blots were identified by mass spectrometry. The identified partners are known to participate in a number of nuclear processes, including DNA replication, recombination, and repair as well as RNA transcription and splicing. Finding nuclear actin among the Nap1 partners may be of particular significance, in view of actin's role in transcription, transcription regulation, and RNA splicing. We are proposing a model of how actin-Nap1 interaction may be involved in transcription elongation through chromatin. In addition, awareness of the interactions between Nap1 and Hsp70, another identified partner, may help to understand nucleosome dynamics around sites of single-strand DNA break repair. These studies represent a starting point for further investigation of Nap1 associations in human cells.